note is that reasonable nutritional management is not possible without qualified staff in adequate numbers allowing appropriate individual nutritional care. Regarding future research, studies at the cellular, metabolic and clinical levels and the linking of information from different research approaches are required to better understand the transition from good nutritional health and independence of old people to malnutrition, functional impairment and poor health. In parallel to well-designed observational and intervention studies, standardized documentation of nutritional information in daily routine would enable the uniform collection of data for research as well as for political decisions. In summary, the time is ripe for better inclusion of nutrition in geriatric health care. This will not only bring about improved nutritional status and outcome, and thus individual benefit for the affected person, but also economic benefits both for the institution and the health-care system.
impaired and, in the long run, result in characteristic deficiency symptoms. Thus, adequate intake of energy and nutrients is a basic prerequisite for all physiological processes, organ functions, physical and mental performance, health and well-being, and there is no doubt that malnutrition -here defined as sustained intake of energy and/or one or more nutrients below what is required -is a serious phenomenon with far-reaching consequences.
Normally, our natural drive to eat and drink ensures a sufficient intake of food and beverages, allowing an adequate supply of energy and nutrients and resulting in a good nutritional status. With increasing age, this natural drive declines, resulting in the so-called anorexia of aging. A decrease in the sensations of smell and taste, decreasing central orexigenic signals and increasing gastrointestinal satiety signals all contribute to a generally diminished desire to eat in older people [1] . These physiological age-related changes are regarded, on the one hand, as a reasonable adaptation to the natural decrease in energy requirements. On the other hand, they increase the risk of an excessive reduction of food intake and predispose older people to malnutrition. If additional factors like health or social problems accrue, dietary intake is often no longer sufficient to meet requirements.
State of the Art -What Do We Know?
Since Morley and Silver [2] described for the first time in 1988 the phenomenon of anorexia of aging, much research has been performed which has substantially improved our knowledge in this field.
To begin with, the prevalence of malnutrition has been documented in many studies in different population subgroups confirming malnutrition as a common problem in old people. Recently, in a combined database including 4,507 elderly from different settings in 12 countries, more than two thirds of the participants were found to be at risk of malnutrition (46%) or to be malnourished (23%). Whereas malnutrition was found in only 5% of community-living eldery and 14% of nursing-home residents, 39% of geriatric patients in acute-care hospitals and 51% of patients in geriatric rehabilitation were affected [3] . These results are in accordance with many other studies showing an increasing prevalence of malnutrition with decreasing health and functional status and increasing dependency and disability [4, 5] . Interestingly, virtually independent of the setting, a large proportion of old people are at risk of malnutrition [3] . Since subjects at risk can be considered likely to develop malnutrition in the near future, it is not only malnutrition itself but also the risk of malnutrition which deserves attention.
Secondly, the multifactorial origin of malnutrition is well documented and established. Compared to younger adults, where malnutrition is almost always disease-related, in the elderly, causes are more diverse. Besides the above-mentioned age-related physiological decrease in appetite, many common characteristics of old peopleincluding chewing and swallowing problems, physical and cognitive impairment, depression, loneliness and poverty -adversely affect their dietary intake and have repeatedly been shown to be related to malnutrition [4, 6] . In addition, also in the elderly health status is of paramount importance in the etiology of malnutrition. Acute and chronic diseases and concomitant multi-medication may not only reduce appetite and food intake but also increase energy and nutrient requirements, and impair the absorption and alter the metabolism, transport and utilization of nutrients. Moreover, about 15 years ago, acute and chronic inflammation emerged as a key contributing factor in the pathophysiology of disease-related malnutrition [7] . Proinflammatory cytokines compromise nutritional status by reducing appetite, increasing restingenergy expenditure and boosting catabolic processes. The corresponding metabolic syndrome, cachexia, implicates a loss of body weight, mainly muscle mass, aggravating age-re lated sarcopenia and fueling the vicious cycle of frailty [8, 9] . Accordingly, it is important to be aware that body weight and body composition, central characteristics of nutritional status, are not only determined by nutrition but also directly affected by health status. This also applies to several laboratory parameters -albumin, transferrin or lymphocyte count -commonly used for nutritional assessment in previous years. Because these reflect illness rather than true nutritional deficiencies [7] , they have retreated into the background of nutritional assessment and made room for malnutrition screening tools which are currently considered state of the art for the identification of subjects with malnutrition or at risk of malnutrition [10] . Considering several aspects of malnutrition simultaneously, screening tools cope better with the complex nature of malnutrition, and are therefore more suitable than single parameters in identifying it. Reduced dietary intake, weight loss, reduced nutritional status (mostly BMI) and disease stress leading to nutritional deterioration are the most important signs of malnutrition and are regarded as essential components of malnutrition screening [10] . Numerous tools have been developed considering these aspects, which are described and discussed in detail elsewhere [11] [12] [13] . The European Society for Clinical Nutrition and Metabolism (ESPEN) recommends the Malnutrition Universal Screening Tool (MUST) for the community setting, the Nutritional Risk Screening (NRS-2002) for hospitals and the Mini Nutritional Assessment (MNA) for all older people, independent of the setting [10] . The MNA-SF (short-form), specifically developed for the elderly and recently revised and validated [14] , in addition to the above-mentioned basic screening parameters, takes into account physical and mental functional impairment, consequently allowing not only the recognition of malnutrition but also of those subjects at risk of malnutrition [15] .
The serious consequences of malnutrition have been well documented. Earlier studies focused on clinical outcome and consistently reported an increased risk of morbidity (e.g. the development of pressure ulcers and poor wound-healing, infectious complications, hospital readmissions and increased length of hospital stay) and mortality in malnourished old people [4, 16] . In recent years, the relation between nutritional deficits and functional impairment has become more and more apparent. It is quite obvious that an energy intake below bodily requirements and the accompanying weight loss aggravate the age-related loss of muscle mass and function. A lack of specific nutrients due to low intake as well as low serum levels have been found to be associated with decreased muscle strength, poor physical performance and disability. The anti-oxidative, anti-inflammatory and anabolic properties of specific nutrients are considered to mediate this relationship [17, 18] . Similarly, due to the role of certain nutrients in brain metabolism and integrity, a lack of these also contributes to cognitive decline; weight loss is also well documented as a common early indicator and attendant symptom of dementia [19, 20] . Thus, malnutrition has emerged as an important etiological factor in the development of sarcopenia and dementia, two major geriatric health threats, both of which, in turn, provoke nutritional problems and aggravate malnutrition. Particularly in the case of dementia, multiple nutritional problems appear -from anorexia and disturbed eating behavior to dysphagia and a refusal to eat -all compromising adequate dietary intake and worsening nutritional status [20] .
In summary, there is no doubt that malnutrition is associated with serious functional and health problems which affect the well-being and quality of life of the individual and also increase costs and burden our health-care system.
Very recently, Morley [21] acknowledged the anorexia of aging and the resultant malnutrition as 'a true geriatric syndrome', characterized by multifactorial causality, identified by a symptom and accompanied by frailty, disability and poor outcome. Thus, malnutrition entered the arena of the 'geriatric giants' and is standing side by side with traditional geriatric syndromes like immobility, instability, incontinence and intellectual impairment.
If we accept nutrition as a basic requirement and malnutrition as a major problem in geriatrics, this should be reflected in everyday patient care. In fact, presently, this seems to not be the case. Despite its frequency and serious consequences, awareness of malnutrition is rather low and prevention and treatment do not receive appropriate attention. Furthermore, shortfalls in nutritional knowledge still have to be complained. For example, in the nutritionDay project in nursing homes, it became apparent that the majority of units performing routine nutritional screening regarded body weight and BMI as screening tools [22] . In an own cross-sectional study in a geriatric acute-care hospital department, we observed a major discrepancy between the actual presence of malnutrition and nutrition-related problems and their identification by physicians and nurses as well as the low percentage of patients actually receiving nutrition support. While malnutrition was found in 25-30% of the patients according to BMI, Subjective Global Assessment (SGA) and MNA by research staff, the routine documentation in the medical folders revealed a figure of only 6%. Body weight was documented in only half of the patients and BMI was not calculated at all. According to research staff, nutritionrelated problems like loss of appetite or problems with chewing or swallowing were present in up to half of the patients but were also only partly documented by healthcare professionals. Only about 20% of the malnourished patients received nutritional support [23] .
A current postal survey among German geriatric hospital departments also revealed a great potential for improvement in nutritional care. Even though 80% report routinely documenting body weight and BMI, only 40% perform a standardized screening for malnutrition with a validated tool. In 13%, nutritional status is not assessed routinely, and local guidelines for nutritional care are established in only 42% of the participating hospital units. Ninety percent of the units reported that a speech and language therapist is available in the geriatric department, but only 42% reported a dietitian or nutritionist being available. In only 15% of the units, a dietician regularly participates in geriatric team conferences [24] . These German data exemplify that malnutrition often remains unrecognized and hence untreated. In many institutions across Europe, neither routine screening for malnutrition nor standards of treatment have been established. Low priority is given to malnutrition in daily routine -despite the fact that effective interventions are available. The beneficial effects of measures to improve the nutritional situation of old people -from nursing and environmental interventions (e.g. eating assistance/feeding, improved mealtime ambience, enough time to eat and emotional support) to the modification of food, meals and snacks, oral nutritional supplements, enteral and parenteral nutrition -are well documented [25] [26] [27] [28] . Just recently, it has been shown that comprehensive, individualized nutritional care combining different measures according to individual needs improves the dietary intake, nutritional status, clinical course and quality of life of older patients with malnutrition or at risk of malnutrition [29] .
With regard to the correction of malnutrition, it has to be admitted, however, that nutritional interventions are not always (and not to the same extent) successful. Study results on clinical and functional outcomes are less uniform than those on dietary intake and nutritional status, which highlights the complexity of malnutrition and the importance of other factors, namely the type and severity of disease, which also affect these outcomes. Responses to nutritional interventions may be suppressed by inflammation or the progression of a chronic disease, and nutritional efforts may fail, despite thorough consideration and action.
In fact, not every elderly patient showing signs of malnutrition will need and ultimately benefit from nutritional support and, in addition, not everyone will accept nutritional interventions and comply with dietary modifications or promptings to eat. Therefore, the type and extent of nutritional interventions should be thoroughly reflected in each individual case, and the challenge is often finding the balance between too few and too many. On the one hand, a sufficient intake of energy and nutrients has to be ensured; on the other hand, individual needs and wishes have to be respected and, at the end of life, its natural course, i.e. a decreasing desire to eat, needs to be accepted.
Consequently, knowledge about the complex nature of (mal)nutrition and the above-described interrelations is imperative for adequate nutritional therapy for old people. Without this, in everyday clinical practice, nutritional therapy may be disappointing, which might be one of the reasons explaining its underutilization. Another explanation might be the fact that nutritional interventions take time to become effective. In contrast to drugs, which mostly act within hours, it may take several days to weeks until nutritional interventions produce appreciable effects. Most importantly, it has to be acknowledged that nutritional care is not only a matter of supplying energy and nutrients, but also requires individual attention and an affectionate relationship between patient and caregiver. Nutritional interventions are time-consuming, and time is money and is extremely rare in medical and nursing practice nowadays.
Future Prospects -What Do We Need?

Malnutrition Screening as a Mandatory Part of Geriatric Assessment
As an important first step towards better awareness, screening for malnutrition should become a mandatory, integral part of the comprehensive geriatric assessment. Malnutrition should be recognized early by routine screening in all health-care settings. As there is no agreed gold standard, an adequate tool has to be selected locally, depending on the setting and practicability. All in all, it is of secondary interest which tool is used, as long as it is validated and contains the essential components described above. The main thing is to screen at all, in order to detect nutritional problems and risk factors for malnutrition as early as possible. A positive screening result will trigger a more detailed nutritional assessment, direct the attention of health-care professionals to nutritional problems and consequently promote nutritional interventions. In the long run, routine consideration of nutritional problems will initiate changes in daily routine and the organization of care, facilitating adequate nutritional support.
Besides routine screening, yearly participation in a benchmark project like the worldwide nutritionDay (www.nutritionday.org) or the International Prevalence Survey of Care Problems (LPZ; www.lpz-um.eu/) may be of value in terms of increasing nutritional awareness.
Implementation of Local Guidelines for Nutritional Care
Practical local guidelines are also necessary for the improvement of nutritional care in daily routine and should be implemented in all geriatric hospital wards and nursing homes. In recent years, several evidence-based scientific guidelines for nutritional management have been developed at a national and international level dealing with 332 medical as well as nursing and catering aspects [27, 28, [30] [31] [32] . These general, academic guidelines provide the basis for local instructions which should be adapted to the specific situation of each institution and meet the requirements of real life. Old people will only benefit if our huge scientific knowledge is put into practice and is used in daily routine.
Time and Expertise -Adequate Levels of Qualified Staff
It is important to note that adequate nutritional management will not be possible without adequate staffing levels allowing enough time for individual nutritional care. Regarding their multifactorial origin, nutritional problems -just like other geriatric problems -can only be solved with a multidisciplinary approach. All professional categories involved in geriatric care may also be necessary for the management of malnutrition. In addition, the specific knowledge and experience of a nutritional expert may be required. Consequently, a dietician or nutritionist should be a member of the geriatric team, participate in regular team conferences and contribute to successful holistic patient care.
Last but not least, not only a sufficient number of, but also well-educated staff is needed to ensure the early recognition, effective treatment and -even better -the prevention of malnutrition. Malnutrition will remain a multifaceted phenomenon, requiring basic knowledge on its causes, consequences, diagnosis and therapy as well as a comprehensive understanding of the complex interrelations between malnutrition, aging, functional impairment and disease. Consequently, nutrition has to become part of the basic education and continued training of all health-care professionals, especially medical doctors and nurses. Many health-care professionals involved in geriatrics show great interest in attending specific nutrition training programs [33] . Educational programs would also help private caregivers to learn how to handle nutritional problems adequately.
Research and Standardized Data Collection
In addition to these practical needs, the complex interactions between aging, nutrition, functional status and health require further research. Studies at the cellular, metabolic and clinical levels and linking together information from different research approaches are desirable to expand our still-limited knowledge and to better understand the transition from good nutritional health and independence of old people to malnutrition, functional impairment and poor health. More research is definitely needed to develop targeted preventive interventions as well as effective treatment options, and to find the criteria to distinguish those who will benefit from such options from those who will not. There is also still much uncertainty on how to judge the appropriateness of nutritional interventions and the quality of nutritional care.
In parallel to well-designed observational and intervention studies, the standardized documentation of nutritional information in daily routine would not only be helpful for health-care professionals in everyday life to identify health problems and derive care plans, but would also enable the uniform collection of data for research and political decisions. The interRAI for long-term care facilities, for example, recently turned out to be a reliable instrument for the assessment of nursing-home residents of different health systems across Europe [34] . Agreement on a standard definition and diagnostic approach for malnutrition in the elderly among experts -as recently presented for adult malnutrition [35, 36] -would facilitate the attainment of comparable results and draw compatible conclusions.
In summary, nutrition is one important piece of the complex puzzle of aging, health, function and well-being in the elderly and should receive the attention it deserves. The time is ripe for a better inclusion of nutrition in geriatric health care. This will not only bring about improved nutritional status and outcome, and thus individual benefit for the affected patient, but also economic benefits both for the institution and the health-care system [37] . To this end, commitment and relevant decisions are required not only in all geriatric hospital departments and nursing homes but also at the political level.
